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Ob pp. 28. 32, 40, 53, sUtcments arc made with reference to the 
supposed acceleration of the rerolring movement towards the light. It 
appears from the ohseiTations given in ‘The Power of Movement in 
Pianta,* p. 451, that these conclnsious were drawn from insufficient 
ohservations, and are eironeoua. 
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Chap. 1. 


TWINING TLANTbw 


f 


If we tak-e hold of a growing sapling, we can of 
course bend it to all sides in succession, so as to make 
the tip describe a circle, like that performed by the 
summit of a spontaneously revolving plant. By this 
movement the sapling is not in the least twisted 
round its own axis. I mention this because if a black 
point be painted on the bark, on the side which is 
uppermost when the sapling is bent towards the 
hoMer’s body, as the circle is described, the black 
point gradually turns round and sinks to the lower 
side, and comes up again when the circle is completed ; 
and this gives the false appearance of twisting, which, 
m the case of spontaneously revolving plants, deceived 
me for a time. The appearance is the more deceitful 
because the axes of nearly all twining-plants are 
reaUy twisted; and they are twisted in the same 
direction with the spontaneous revolving movement. 
To give an instance, the intemode of the Hop of 
which the history has been recorded, was at first, as 
could be seen by the ridges on its surface, not in ’the 
least twisted; but when, after the 37th revolution, it 
had grown 9 inches long, and its revolving movement 
ad ceased, it had become twisted three times round 
own axis, in the line of the course of the sun ; on 
e other hand, the common Convolvulus, which 
revolves in an opposite course to the Hop, becomes 
tmsted m an opposite direction. 


(p. lOo, 108, &c.) thought that the twisting of the 
axis caused the revolving movement; but it is not 


c 
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TWUJIKG PLANTS. 


Chap. X 


generally and strongly with twining-plants than with 
other plants, that there must be some connexion 
between the capacity for twining and axial twisting. 
The stem probably gains rigidity by being twisted 
(on the same principle that a mnch twisted rope is 
stiffer than a slackly twisted one), and is thns in¬ 
directly benefited so as to be enabled to pass over 
inequalities in its spiral ascent, and to carry its own 
weight when allowed to revolve freely. 

I have alluded to the twisting which necessarily 
follows on mechanical principles from the spiral 
ascent of a stem, namely, one twist for each spire 
completed. This was well shown by painting straight 
Unes on Uving stems, and then allowing them to twine; 
but, as I shaU have to recur to this subject under 

Tendrils, it may be here passed over. 

The revolving movement of a twining plant has 
been compared with that of the tip of a sapling, moved 
round and round by the hand held some way down 
the stem; but there is one important difference. 
The upper part of the sapling when thus moved 

five were observed to be twisted marked to me in a letter that 
in an opposite direction. The “ some of these cases, if not all, 
Spanish chestnut i 3 often much are dependent upon some obstacle 
twi«to«i; there is an interesting or resistance to their upward 
article on this subject in the growth.” This conclusion agrees 
‘Scottish F..rraer; 1865, p. 833. with what I have said about the 
• It is well known that the twisting of stems, which have 

stems of many plants occasionally twined round rugge«l supports; 

become spirdlj twisted in a but does not preclude the twist- 
monstrous manner: an-I after my ing being of service Plaut 

paper was read before the Linnean by giving greater rigidity to the 

Society. Or. Mas well Masters re- stem. 
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bat m m tmAbf^ irtv>^n\mi mmam 4 mnm§ li» 

4Uj til tb** ii|cbt. Aiftil frijtt tW i^cbt ftl Ufte. Tkm 
prtioito. wrll ^*9M m* ftmm mi 

ing , u »f f^mli I mm ttidU ikmj •^*»f ri ag yp^ mf 

it«^igbU»an{ig bate mmm m tkw gf 

a fjr< 4 & •pr^’wa MK'fa M T ArMolariM, 

bat«- »*itr«*fDp|y ppUc^m, aftd iftianedaa vhidk 

rapidly rrTolt^* a».i tiHrally Iwi^p ap a Mippeil, I* 
aibt'f ipWMa aorb a« f. WffM« a»d F hiWwM. 1^ 
p^tadiw iA which arp Bittch Im mmmUr^, a»d tW ia- 
U-nvxlfw id which hata very rcvidrmf pawpta 

acMl cmniKpt •ptraily twine Mwnd a Mipfort* lt> tlua laM 
pppciea, wh^h haa entirely Uiat <fr nrref ae^nirad 
facnlticw Froni the groeral chamder v4 tW g««n% 
the Irwi of pf»wer •erina the BM*re prohald# aheraattwa. 
In the preaent upecwa, in T. W aya w a, a»d panhahly M 

others, the jlower-pe<lniicle, aa mjtm aa the ireH npaila 
begina to swell, spcmtanei^ly beoda abmptlj 4tmm 
wards and bec*'>roes aiwDewhat eonrointed- W a 
stands in the way. it is to a certa» e*te«t elaapwd ; bait, 
as far aa I hare been able to obwetre^ thia daifiag 
riK^Tenient ia indepeiident ot the Aittalaa friMB tntecC 
ANTiiuiHmjK.—In th» toibe (Lindley) rf Aw 
Scr^phnlariaceae, at lea^ foatr irf the arrea adwAad 

penerm hare leaf-cliBBb4B|[ tpeciea. 

jrwwnmdM BwfWrtjNWMi,—A thin, alighUy hmwi 
9 .hotA made two rcToInlbma, fcdlowinp the an. 

3 hrs. 17 min.; on the prerim day thia WM Ami 
WTolTed in an oppneite direetkiit- The AoAi dw wd 
twine spirally, but climb cxcellntly by the aid id 



which hfti the |«iwcr (»f i^T»>lviiig; m ihm$. ih»y 

coulfl be brtjught onlj by ftcrident into ecminel with 
Any ndgbbutiring object. NeTerthelewi («id tkk m 
the remarkable fact) the flower-pedaact^ vkilrt 
young, exhibit feeble rerolTing powera,and are diightly 
aensitiTe to a touch. Having aeierted m3mm stem 
which had firmly clasped a atick by thm petmka^ 
and having placed a bell-glaaa over them, I traced 
the movements of the young llowcr-peduncle*. Tb® 
tracing generally formed a ah<ut and extremely irre¬ 
gular line, with little lootai in iU courae. A young 
peduncle n inch in length was carefully observed 
during a whole day, and it made four and a half 
nam>w, vertical, irregular, and abort eilipaea— each 
at an average rate of about 2 hni. 25 m. An ad¬ 
joining peduncle described during the tame Um* 
similar, though fewer, ellipse*. As the plant had 
occupied for some time exactly the same portion, 
these movements could not be attributed to any change 
in the action of the light, reduncles, old enough fo* 
the coloured petals to be just visible, do not move. 
With respect to irritability,* I nibbed two young 
peduncles (IJ inch in length) a few times very lightly 
with a thin twig; one was rubbed on the upper, am! 
the other on the lower side, and they became in 
between 4 hrs. and 5 hr*, distinctly bowed towards 

• It »ppe*r« firwn A. K«n>er*i wKea %hej m rvbM or As tm : 
intor«etiag oboerTmtk»iM, that the Dip PdiutMWtM diw Mina 
flowpr-pedtnacln of »larfe omobor lP73,p.S4. 

ot pla&to are irriUble, and bead 
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Bensitive; some of the later ones were so, but onlv 

towards their extremities, which were thus enabled to 

clasp sticks. This could be of no service to the plant, 

as these leaves rose from the ground ; but it showed 

what the future character of the plant would have 

been, had it grown tall enough to climb. The tip 

of one of these basal leaves, whilst vouns:, described 

in 1 hr. 36 m. a narrow ellipse, open at one end, and 

exactly three inches in length; a second ellipse was 

broader, more irregular, and shorter, viz., only 2^ 

inches in length, and was completed in 2hrs, 2 m. 

From the analogy of Fumaria and Corydalis, I have no 

doubt that the intemodes of Adlumia have the power 
of revolving. 

Corydalis clavteulaia. —This plant is interesting 
from being in a condition so exactly intermediate 
between a leaf-climber and a tendril-bearer, that it 
mght have been described under either head; but, 
for reasons hereafter assigned, it has been classed 
amongst tendril-bearers. 

Besides the plants alreadj described, Bignonia 

unguis and its close allies, though aided by tendrils, 

hare clasping petioles. According to Mohl (p. 40), 

Coccuhis Japonicus (one of the Menispennacea*) and a 

fern, the Ophioglossum Japonieum (p. 39), climb bv 
their leaf-stalks. 


W e now come to a small section of plants which 

climb by means of the produced midribs or tips ol 
their leaves. 



TH 


ijtkr-cuMS 


li 


I.lUACBiK. — (rlanoM Plmmtu. —Th« rtw vi • llidlf* 

gr>>wn plant continiudlf movfd. g«n«nUj dnierib* 
ing an imguUr •!»!«. but mmatimm cyral ig«f«a 
with the kmger axes directed in diffetent liaea. It 
either followed the ran, or mored in an o^oaite 
coanw, and •ometimea atood Mill before reremsf ita 
direction. One oral waa completed in 3 hia. 40 ea.; of 
two horaeahoe-ahaped fignrea, one waa rampletaM in 
4 hra. 35 m. and the other in 3 hra. The ahoota, u their 
morementa, reached pointa between tom and i*a 
inchea aaunder. The young learea, when firM de» 
reloped, atand up nearly rertically; but by the 
growth of the axia, and by the apontaaeoaa beadinf 
down of the terminal half of the leaf, they anon 
become much inclined, and nltimately horiaontaL 
The end of the leaf forma a narrow, ribbon-like, 
thickened projection, which at finrt ia nearly atraifht, 
but by the time the leaf geta into an inclined poaitieai, 
the end bends downwards into a well-fonned bo(A. 
This hook is now strong and rigid enongh to ealek 
any object, and, when caught, to anchor the |daat and 
stop the rcTolring morement Ita inna mrfaee ia 
aensitire, but not in nearly ao high a degree as that 
of the many before-deacribed petioles; for a loop cd 
string, weighing 1-64 grain, produced no effect. 
When the hook has caught a thin twig or erea a 
rigid fibre, the point may be perceired in from 1 hr. to 
3hra. to hare curled a little inwards; and, uimIm 
faTourable circumsUnces, it curls round and poma- 
nently seises an object in from 8 hii. to 10 bn 
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m.iW priMutoi of dMMiM Jitmmaim atv ■ WMi tty# to Mm 

mark kti wriglit if i^irad otm a Myiaat. fW 
yf^tkAm miwmjt Umnk Xkm mio vki^ m fmmmi 
Ilf UjoebfMl, ai dtiWfnt rates m dJkmmt fiirnni, 
mimHimm witkin a Um uaatea. bat fa oa Uy allar 
a niH’h loO|^ pmod. After Imporary ooataet with 
any object, ibe petiole cnatiam to bfin4 far a e» 
■Klerable tune; a/terwarfii it iioaly beooaifa itea^lil 
a|^a, and can then redact. A pHkile esrtled by an 
eitr^nely slight weight tameUmm bcmb a littla, aa4 
then beontaai aomaUiaMd to the aUamlat, awl etilHr 
bends DO more or bcvoBMB straight again, the weight 
still remaining raspmdecL PeCiolea whi^ hara daapad 
an object fi>f aome little time cannot r eoo ra r thcar 
original pfiaition. After remaining dasped far two ar 
three days, they genmlly incranas mnch in Uu chn aw 
eith^ thronglCKKit thmr whole diameter or on can wda 
alone; they anbaeqaenUy become s tr onger and mma 
woody, tometimee to a wonderful degree; and in acane 
raaee they acquire an internal strncinre like that of the 


stem or axis. 


The yonng intemodee of the Lcfimfmmmm m weU 
as the petioles are sematiTe to a toooh, and by thehr 
combined morement seiae mn object. The lowai 
peduDclee cd the J f ew r a wd i a ssw ps r jlp r w is twvalre 
spontaneously and are sensttire to a touch, yet mw not 
used for climbing. The lenrea of at leeel twr^ nd 
probably of most, <rf the species of CTsMsfia, cf Ph'wnrea. 
and AMmmiA, spontaneously curre from aide to «da» 
tike the int^a^ea, and are that beMrr adapted la 
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rather thick stick, and its petioles were brought into 
contact with it, these curved round the stick, showing 
that they have some degree of irritability. The 
petioles also exhibit a slight degree of spontaneous 
movement; for in one case they certainly described 
minute, irregular, vertical ellipses. The tendrils ap¬ 
parently curve themselves spontaneously to the same 
side with the petioles ; but from various causes, it was 
difficult to observe the movement of either the tendrils 
or petioles, in this and the two following species. 
The tendrils are so closely similar in all respects to 
those of B. unguisj that one description will suffice. 

Bignonia unguis ,—The young shoots revolve, but 
less regularly and less quickly than those of the last 
species. The stem twines imperfectly round a vertical 
stick, sometimes reversing its direction, in the same 
manner as described in so many leal'-climbers; and 
this plant though possessing tendrils, climbs to a 
certain extent like a leat-climber. Each leaf consists 
of a petiole bearing a pair of leaflets, and terminates 
in a tendril, which is formed by the modification of 
three leaflets, and closely resembles that above figured 
(fig. 5). But it is a little larger, and in a young plant 
was about half an inch in length. It is curiously like 
the leg and foot of a small bird, with the hind toe cut 
off. The straight leg or tarsus is longer than the three 
toes, which are of equal length, and diverging, lie in 
the same plane. The toes terminate in sharp, hard 
claws, much curved downwards, like those on a bird’s 
toot. The petiole of the leaf is sensitive to contact; 
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tancuusly from side to side; and ou a Terj- hot ilav 
one made two elliptical revolutions, at an average rate 
of 2 hrs. 15 m. During these movements a coloured] 
line, painted along the convex surface, appeared after 
a time on one side, then on the concave side, then on 
the opposite side, and lastly again on the convex side. 
The two branches of the same tendril have independent 
movements. After a tendril has spontaneously revolved 
for a time, it bends from the light towanls the dark: 
I do not state this on my own authority, but on that 
of Mohl and Dutrochet. Mohl (p. 77) says that in a 
vine planted against a wall the tendrils point towarrls 
it, and in a vineyard generally more or less to the 
north. 

The young intemodes revolve spontaneously; but 
the movement is unusually slight. A shoot faced a 
window, and I trace<i its course on the glass during 
two perfectly calm and hot days. On one of these 
davs it described, in the course of ten hours, a spire, 
representing two and a half ellipses. I also places! 
a bell-glass over a young Muscat grape in the hot¬ 
house, and it made each day three or four very small 
oval revolutions; the shoot moving less than half an 
inch from side to side. Had it not made at least three 
revolutions whilst the sky was uniformly overcast, I 
should have attributed this slight degree of movement 
to the varving: action of the lisrht. The extremity of 

9 O 

the stem is more or less bent downwards, but it 
never reverses its curvature, as so generally oocnn 
with twining plants. 
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th- Hiid tMi.lnU r.n.lTH u 

sani.. rut.. ; m Cis,su., („r..i n..*t 

t* uilnls rtluiif r* \Mlvc; in ntJu-r < u •ith Latkyrms 

(inly the inl. rn.»l.ii m.ivc, carryiuf: »ith th<-BB 
the rn.iti.inle** t.-ndril,.; Hnd. lai.tly (and this i« th« 
lourth pisisible neither intemude* nor tendril* 

Sfwntanedusly revulv.-, m with Laihyrv$ ^rawh/lortu 
and An,jHloj,ii. In ni.*t BifTncnia*. l->ereni.,-arj..iii, 
Mutisia, and the Fiimariaeefl>. the iutemod..*, petiole* 

and tendrils all move harmoniously together. In 

every case the conditions of life must he favourable in 

order that the different jiarts should act in a |ierfect 
manner. 

Tendrils revolve by the curvature of their whole 
length, excepting the sensitive extremity and the 
base, which parts do not move, or move but little. 
The movement is of the same nature as that of the 
revolving intemodes, and, fnim the oliservations of 
Sachs and H. de Vries, no doubt is due to the same 
cause, namely, the rapid growth of a longitudinal band, 
which travels round the tendril and sutreasivelv bows 
each part to the opposite side. Hence, if a line be 
painted along that surface which happens at the time 
to be convex, the line becomes first lateral, then 
concave, then lateral, and ultimately again convex. 
This experiment can be tried only on the thicker 
tendrils, which are not affected by a thin crust of 
dried paint. The extremities are often alightlv curved 
or hooked, and the curvature of this part is nevw 
reversed; in this respect thev differ from the ex- 
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-..a . KICK, uo tury n..t. like twining pUnta, spinll, 
wind round it ? One rtitai,,u in*y be tlj»t Me j, 

most 80 flexible nud thin, that when brought 

into contact with any object, they would 
certainly yield and be draggf?d onward* by the reviv¬ 
ing movement. Moreover, the senaitive extnwtiro 
have no revolving power aa far *« I have oliKwid, 
and could not by this means curl round a npport 
With twining plants, on the other hand, the extrenity 
spimtaneously bends more than any other part; wmi 
this is of high imptirtance for the ascent of the plant, 
as may be seen on a windy day. It is, however, poauble 
that the alow movement of the basal and stiflTer parts 
of certain tendrils, which wind round sticks placed it 
their path, may be analogous to that of twining planta 
But I hardly attended sufficiently to this point, and it 
would havo been difficult to distinguish between a 
movement due to extremely dull irriubility, (hun the 

arrestment of the lower part, whilst the upper part 
continued to more onwards. 

Tendrils which are only three-fourths grown, and 
perhaps even at an earlier age, but not whilst extron^y 
young, have the power of reTcIving luid of graspiiig 
any object which they touch. These two capacities 
are generally acquired at about the same period, and 
both fail when the tendril is fuD grown. But in 
Cobwa and Passifiora punctata the tendrils be^in to 
revolve in a useless manner, before tiiey have become 
sensitive. In the Echinocystis they retain llmr 
sensitiven^ for some time after they hare ceteed to 
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from branch to branch, and securely ramble oyer a 
wide, sun-lit surface. 

The divisions containing twining plants, leaf-climbers, 
and tendril-bearers graduate to a certain extent into 
one another, and nearly all have the same remarkable 
power of spontaneously revolving. Does this grada¬ 
tion, it may be asked, indicate that plants belonging 
to one subdivision have actuaUy passed during the 
lapse of ages, or can pass, from one state to the other ? 
Has, for instance, any tendril-bearing plant assumed 
its present structure without having previously existed 
as a leaf-climber or a twiner? If we consider leaf- 
climbers alone, the idea that they were primordially 
twiners is forcibly suggested. The intemodes of 
all, without exception, revolve in exactly the same 
manner as twiners ; some few can stiH twine well, and 
. ^ in an imperfect manner. Several leaf¬ 

climbing genera are closely allied to other genera 
which are simple twiners. It should also be observed, 
that the possession of leaves with sensitive petioles, 
and with the consequent power of clasping an object, 
would be of comparatively little use to a plant, 
unless associated with revolving intemodes, by which 
tlie leaves are brought into contact with a support; 
al thou^ h no doubt a scrambling plant would be apt, 
as Professor Jaeger has remarked, to rest on other plants 
by its leaves. On the other hand, revolving inter- 
nodes, without any other aid, suffice to give the power 
of climbing; so that it seems probable that leal- 
climliers were in most eases at lirst twiners, and subse- 
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g<^nus Mikania, thore arp leaf-climbing an<l twining 

Bpi‘cies. Ihe leaf-climbing s|wies of Clematis ar»* 

very cloR‘ly allied to the temiril-bearing Naravelia. 

The Fumariaceae include cWly allied genera which are 

leaf-climbers and tendril-bearers. I^tly, a species of 

Bignnnia is at the same time both a leaf-clim>.er and 

a tendril-bearer; and other closely allied specie* are 
twiners. 

Tendrils of another kind consist of mwlified flower- 
peduncles. In this case we likewise have many in¬ 
teresting transitional states. The common Vine (not 
to mention the Cardiospemium) gives us every possible 
gradation between a perfectly developed tendril and a 
flower-peduncle covered with flowers, yet furnished with 
a branch, forming the flower-tendril. When the latter 
itself bears a few flowers, as we know sometimes is 
the case, and still retains the power of clasping a 
support, we see an early condition of all those tendrils 
which have been formed by the modification of flower- 
peduncles. 

According to 5Iolil and others, some tendrils consist 
of modified branches: I have not observed any such 
cases, and know nothing of their transitional states, 
but these have been fully described by Fritz Mnller. 
The genus Lophospermum also shows us how such a 
transition is possible; for its branches spontaneously 
revolve and are sensitive to contact Hence, if the 
leaves on some of the branches of the Lophospermum 
were to abort, these branches would be converted 
iuto true tendrils. Xor is there anything improbable 
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